Lithium Fluoride (LiF) Thermoluminescent Dosimeters (TLD's) have been used extensively as a diagnostic in radiographic facilities. For over three years we have used precision-calibrated TLD's in our facility. Said facility consists of two radiographic sources, each with a dose rating of 4-Rad at 1 m. The calibration and fielding of TLD's will be examined for accuracy and long term stability. TLD's will be evaluated in single point measurements and multi-point arrays. Overlaying threechip TLD measurements will be compared to single chip TLD measurements. TLD results will also be compared to Pin Diodes for routine shot diagnosis and evaluation of shielding around the sources.
I. DOSE MEASUREMENTS-LITHIUM FLOURIDE TLD'S

A. Equipment Used
The TLD reader used is a Harshaw Model 3500 TLD System. The annealing oven is a Radiation Products Division, Model 186-001. It has two temperature probes, one feeding an analog gage and the other feeding a digital gage. The thermoluminescent dosimeters are the TLD-100 model with the five percent tolerance specification from Radiation Products Design, Inc. The TLD's were individually calibrated to improve their accuracy to less than five percent.
The settings for the Harshaw 3500 TLD system are detailed in Table 1 . 
B. Pre-Annealing
As recommended by the manufacturer, the lithium fluoride thermoluminescent dosimeters were annealed for one hour at 400°C before use. Immediately following they were cooled for five minutes in a brass quenching block, followed by two hours at 100°C and an additional five minutes in the quenching block.
Post-exposure annealing is completed as detailed above. We use this annealing process between exposures to remove residual dose equivalence signal.
C. Calibration
Consistency of dose measurements is the most important metric of Source performance [1] . To this end we investigated fading which is the loss of signal in thermoluminescent materials over time. The results of our own fading experiments have shown that LiF TLD's show no statistically significant fading in signal from ½ hour to 36 hours after irradiation. Our measurements are normally taken approximately 45 minutes after exposure.
TLD accuracy was measured by placing three adjacent TLD's in a single holder. System accuracy was measured at 1.56%, which is an improvement over the manufactures tolerance value of 15% for standard TLD's and 5% for high precision TLD's.
The TLD's were individually calibrated by exposure to a Cesium 137 source (National Institute of Standards and Technology traceable). Normally 100 chips are exposed in a batch. As an example of calibration procedure, for the latest calibration (December of 2012) the exposure time was 145.2 minutes for 20 Rads and 290.5 minutes for 40 Rads. A unique calibration factor is calculated and tracked for each chip.
A sample of the calibration data for nine batches of 100 LiF chips is shown in Table 2 . The number after the Batch letter indicates calibration cycle (i.e. A3 is the third calibration of Batch A). Batch exposures were 20, 40, or 70 Rads. Variations in calibration factors were minimal in batches calibrated to the same dose. These variations scaled as the TLD exposure was increased. The lowest batch standard deviation measured for the chips used in this work was 0.93%, and the highest was 2.66%. 
II. LONG TERM AVERAGE STANDARD DEVIATION IN DOSE
A. Hardware Setup A standard fielding block was used for single point dose measurements. This hardware consisted of three side-byside LiF TLD's shielded by one inch of aluminum on all sides (Fig. 1) . The one inch aluminum shielding is defined as a standard for the class of radiography tests executed in our facility. In some cases the standard fielding block is subject to an additional one inch of tungsten shielding. These are cited as "hard spectrum dose measurements". Review of the data has shown the Lithium Fluoride TLD's have maintained a low standard deviation. The average deviation over a 784 shot series is 1.56% and active replacement of TLD outliers has slowly lowered the standard deviation of the sets (Planchets) of TLD's. All 36 Planchets used in this series have been analyzed and are included in the average. A sample data set of Planchets is detailed in Table 3 . 
III. 100-POINT ARRAY MEAUREMNTS
100-point TLD array measurements have been performed to measure x-ray spatial variations. The hardware is shown in Fig. 2 . The array is shielded by one inch aluminum, and is positioned on the source axis at a distance of 29.2 cm. A single TLD is located at each point, with a vertical spacing of 10.9 mm, and a horizontal spacing of 11.4 mm. A subsequent shot was completed on Source 2 and indicated more distinct asymmetric dose distribution (Fig.  4) . In these cases the LiF TLD measurements indicate variation in dose distribution, once again more significant on Source 2. When evaluating the dose distribution in the center four points, the deviation was highest on Source 1.
IV. 32-POINT ARRAY MEASUREMENTS
32-point TLD array measurements have been performed to measure x-ray spatial variations. Three TLD's are located at each point, with a vertical and horizontal spacing of 5.8 mm (Fig. 7) . The three TLD's are averaged to obtain the point dose value and obtain the distribution. The three TLD/point feature gives better precision than the one TLD/point used in the 100-Point array. Also the 32-Point array has a denser spacing which permits improved dose gradient measurements. The shape of the array causes the outer shape of the array to look squared as shown in Fig. 8 . The purpose of the array is to accurately measure variation of dose going down line and the array is slightly larger than the collimation input to the imaging system.
A subsequent shot was completed on Source 2 and indicated symmetric dose distribution (Fig. 9) . A total of seven shots have been completed to date with the 32 point array and the standard deviation of the 12 central points is between 0.51% and 0.92%. 
V. LiF TLD TO PIN DIODE COMPARISON
LiF TLD's were compared to Pin Diodes in a standard location and through Tungsten to look at the harder spectrum of the sources. Review of the data has shown no direct correlation. The TLD's and Pin Diodes would not consistently match at either location. The measurement variability for a sample data set is shown for Source 1 in Table 4 and Source 2 in Table 5 . Shots that are within ± 0.1 rads are highlighted in yellow. 
